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(54) TEMPERATURE CONTROL DEVICE FOR OBSERVING CELL AND BIOLOGICAL 
INGREDIENT 

(57)Abstract: 

PURPOSE: To quickly and highly precisely control the 
temperature of a well for culturing microorganisms, etc. 
CONSTITUTION: The temperature control device 
comprises a plate having a well 2 and a temperature 
control plate. A passageway 4 for the penetrating light of 
a microscope is disposed in the temperature control 
plate in response to the position of the well. A 
heatconducting plate with a temperature sensor, an 
electrically heat-cooling element, and a cooling medium- 
circulating tank are successively disposed around the 
passage 4 from the upper side. A control member for 
controlling the temperature of the electrically 
temperature-cooling element 6 and the circulation of the 
cooling medium of the cooling medium- circulating tank 
on the detected output of the temperature sensor Is 
Installed. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The condensator for establishing the path for the microscope transmitted lights in the 
rear-face side of the light transmission plate holding the sample for observation, and cooling the 
background of a thermoelectric cooling element and this cooling component in order caudad 
toward the surroundings of this path from the rear face of a light transmission plate, The thermo 
sensor which measures the temperature near [ on a light transmission plate / for observation ] 
the sample attaching part is arranged. The cell and the temperature controller for biogenic 
substance observation which are characterized by providing the control section which performs 
the temperature control of said thermoelectric cooling element, and the cooling power force 
control of a condensator based on the detection output of said thermo sensor. 
[Claim 2] The cell and the temperature controller for biogenic substance observation which are 
characterized by to provide the control section which coalesces, changes the plate and the 
temperature control plate which have a well, establishes the path for the microscope transmitted 
lights in said temperature control plate corresponding to the location of said well, arranges a 
thermo sensor, a thermoelectric cooling element, and a refrigerant circulation tank sequentially 
from the upper part considering [ circumferential ] this path, and performs temperature control 
of said thermoelectric cooling element, and circulation control of the refrigerant of a refrigerant 
circulation tank based on the detection output of said thermo sensor 

[Claim 3] The cell according to claim 2 and the temperature controller for biogenic substance 
observation which are characterized by the ability of the plate which has a well, and a 
temperature control plate to detach and attach freely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Industrial Application] While observing cells, such as a microorganism, and the biogenic 
substance of those under a microscope, it is related with the temperature controller suitable for 
the cell and the sample for biogenic substance observation which enabled it to cultivate a cell in 
a predetermined environment (ambient temperature). 
[0002] 

[Description of the Prior Art] In creating the sample for microscope observation, paying this 
sample to an incubator, putting on a predetermined temperature environment condition and 
observing under a microscope by placing the cell as a sample on a slide glass, and putting a 
cover glass, when observing that condition under a microscope, cultivating cells, such as a 
microorganism, a sample is taken out from an incubator, and it installs and observes in the 
electrode holder of a microscope. By such observation approach, if time is taken in the case 
where the difference of the temperature in an incubator and the temperature environment in an 
observation location is large, and observation, the condition of a cell will change by the 
environmental variation in the meantime, and exact condition observation in a predetermined 
environment cannot be performed. Especially condition observation of a cell when temperature 
changes is impossible as a matter of fact. 

[0003] In order to solve this fault, while inserting the above-mentioned sample in a case, 
attaching this case in the electrode holder of a microscope and enabling it to observe, the warm 
air of predetermined temperature was supplied in the case, and within the case, exoergic means, 
such as a heater, were formed in the rear face of slide glass, and it was supported. However, 
although it was satisfactory about maintaining an environment at constant temperature by this 
approach, it was difficult to change only very small temperature with a precision sufficient in 
controlling so that it may be made to reach quickly (for overshoot of a temperature-change 
property and a ringing to be small) by the predetermined temperature environment. Furthermore, 
it was also impossible to have observed the change of state of a cell, changing temperature 
intricately and quickly. 
[0004] 

[Problem(s) to be Solved by the Invention] To the well holding samples for observation, such as 
a cell, it is made to reach quickly or this invention aims at the temperature control which can 
make a very small temperature change attain quickly by the predetermined temperature 
environment. 
[0005] 

[Means for Solving the Problem] The condensator for this invention establishing the path for the 
microscope transmitted lights in the rear-face side of the light transmission plate holding the 
sample for observation, and cooling the background of a thermoelectric cooling element and this 
cooling component in order caudad toward the surroundings of this path from the rear face of a 
light transmission plate, The thermo sensor which measures the temperature near [ on a light 
transmission plate / for observation ] the sample attaching part is arranged, and it is 
characterized by providing the control section which performs the temperature control of said 
thermoelectric cooling element, and the cooling power force control of a condensator based on 
the detection output of said thermo sensor. 

[0006] Moreover, this invention coalesces and changes the plate and temperature control plate 
which have a well, it prepares the path for the microscope transmitted lights corresponding to 
the location of said well, arranges a heat-conduction plate with a thermo sensor, a 
thermoelectric cooling element, and a refrigerant circulation tank sequentially from the upper 
part considering [ circumferential ] this path, and is characterized by to provide the control 
section which performs temperature control of said thermoelectric cooling element, and 
circulation control of the refrigerant of a refrigerant circulation tank based on the detection 
output of said thermo sensor at said temperature control plate. 
[0007] 

[Function] heat conduction of the heat from the whole surface of the thermoelectric cooling 
element which has a Peltier effect is carried out to the lower part of a well (or a conductor — 
minding), and the heat of the other sides of a thermoelectric cooling element radiates heat with 
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the refrigerant which flows a refrigerant circulation tank. Since a thermoelectric cooling element 
can carry out precision control of the field by the side of a well by changing the flowing sense 
and current value of a current at either heating or cooling, it can perform easily maintaining 
temperature environments, such as a cell in a well, to the constant value of arbitration. 
Moreover, it is also easy to change a temperature environment for every well. 
[0008] 

[Example] Next, this invention is explained with reference to drawing 1 . 
[0009] Drawing 1 is drawing of longitudinal section of the 1st example of this invention. 
[0010] In drawing 1 , the hollow in which 1 holds a slide glass, the cell into which 2 should be 
observed, and 3 are cover glasses, and a sample consists of these. 11 is a sample maintenance 
box holding a sample, the microscope transmitted light path 4 is established in the lower part 
location of a hollow 2, and the thermoelectric cooling element 6 and condensator (refrigerant 
circulation tank) 7 which have the good copper plate 5 of heat conduction and a Peltier effect 
are further formed in order caudad in contact with the rear face of a slide glass 1 focusing on 
this optical channel 4. Moreover, it is prepared in the location near the well 2 on a cover glass 3, 
and at the time of lidding, the pressure welding of the thermo sensor 8 is carried out by the 
elasticity of the sponge 10 attached in the rear face of a lid 9, and it is fixed. In this case, the 
heat-conduction plate 7 is not an indispensable configuration. Since a uniform temperature setup 
may become impossible quick moreover even if it heats a direct sample (or cooling), since the 
thing of size smaller than a slide glass was used, having used this is making the material with high 
thermal conductivity intervene by this example as a thermoelectric cooling element. What [ a 
thing ] that circulates tap water about a condensator simple may be used. In the case of a 
Peltier device, temperature on the back is used as the base, and a temperature setup can be 
performed. Therefore, what is necessary is just to make the rear face of a Peltier device into low 
temperature more with the above-mentioned condensator. in taking a large temperature setting 
range. In addition, although the sample maintenance box and the condensator are used as 
another object, if it is made the structure which also contained the condensator in the sample 
maintenance box, it will become integral construction and will become easy to deal with it in this 
example. 

[0011] Drawing 2 is drawing of longitudinal section of the 2nd example of this invention. 
[0012] In drawing 2 , the closed-end cylinder-like holes (well) 22 of 21 are plurality and the 
microplate to which it changes from the installed tabular transparent plastic. A well 22 carries 
out the shape of a cylinder of for example, the diameter of 1 5mm, and 4x6 etc. pieces etc. are 
formed. 23 is a temperature control plate, and it has the fitting section of the circumference 
edge of a microplate 21, and the fitting section which fits in in the circumference edge, and a 
microplate 21 and the control plate 23 fit into it, and it constitutes the cel. It is located in the 
center section at each base of a well, and the path 24 for the microscope transmitted lights is 
formed, respectively, and a thermoelectric cooling element 27 is formed centering on this path 
24 in the good copper plate 25 of heat conduction which attached the temperature sensor 26 in 
the top face sequentially from the upper part, and the bottom of it, and the refrigerant circulation 
tank 28 is formed in the temperature control plate 23. Electric power is supplied to each 
thermoelectric cooling element 27 from DC power supply 32 ( drawing 3 ). Moreover, each 
refrigerant circulation tank 28 consists of the product made from aluminum etc., in order to cool 
the whole surface of each thermoelectric cooling element, it is connected through an 
interconnecting tube 29, and is further connected to the external refrigerant circulation system 
33 ( drawing 3 ). 

[0013] In addition, although the part which installs a temperature sensor in a copper plate 25 is 
prepared in this example, since copper plates 25 are not indispensable requirements as stated 
also in advance, an installation tooth space may be secured in a well pars-basilaris-ossis- 
occipitalis rear face, for example. 
[0014] Actuation of each example is explained. 

[0015] Drawing 3 is the block diagram showing the configuration of the temperature control of 
each example. If an outline is explained, the thermometry value from thermo sensors 
(thermocouple) 8 and 26 is incorporated by the controller (MPU) 30 a predetermined period, and 
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a controller compares desired value (laying temperature value) and the incorporated measured 
value. By calculating the controlled variable proportional to the difference (system deviation), 
adjusting the current of DC power supply 32 impressed to thermoelectric cooling elements 6 and 
27, or controlling actuation of the refrigerant circulation system 33 To reach laying temperature 
promptly, it controls or controls to amend gap from laying temperature promptly. 
[0016] Specifically, the RID temperature control known for precise temperature control is the 
optimal. The time quadrature value of system deviation is further calculated to the proportional 
control action which calculates the controlled variable fundamentally proportional to above- 
mentioned system deviation, and the integral control action which amends a controlled variable, 
and the derivative control action which corrects a controlled variable promptly corresponding to 
the temporal response of system deviation are combined with RID control. 
[0017] Drawing 4 is a flow chart which shows the temperature control procedure of each 
example of this invention. 

[0018] Initial setting performs a setup of desired value (laying temperature value) and RID 
parameters etc. from the control unit 31 of drawing 3 to a controller 30 (step 1). Next an 
interval time is started and it goes into a control routine (step 2). First, a controller incorporates 
the measured value of thermo sensors 8 and 26 (step 3), calculates RID (step 4), and controls 
thermoelectric cooling elements 6 and 27 and the refrigerant circulation system 33 based on the 
result of an operation (step 5). It is about 0.7 seconds that this routine takes a round. 
[0019] If a current is now passed by the thermoelectric cooling elements 6 and 27 which have a 
Reltier effect by the command from a controller 30. heat conduction of the heat of the top face 
of thermoelectric cooling elements 6 and 27 will be carried out to the lower part of wells 2 and 
22 through conductors 5 and 25. and heat will be told to the cell in a well etc. On the other hand, 
the heat of the inferior surface of tongue of thermoelectric cooling elements 6 and 27 radiates 
heat with the refrigerant which circulates through the refrigerant circulation tanks 7 and 28, and 
flows. Moreover, the temperature of the top face of a thermoelectric cooling element is 
controllable to either heating or cooling at a precision by changing the sense and current value 
of a current which are passed to a thermoelectric cooling element. 

[0020] Then, it is controllable by RID control with a sufficient precision to make temperature go 
up and down at to maintain the cell in a well 2 and 22 etc. to constant temperature and a fixed 
rate based on the measured value of the above-mentioned temperature sensors 8 and 26 
passing a current to a thermoelectric cooling element. A thermoelectric cooling element can be 
made to operate efficiently by establishing a refrigerant circulation tank in the inferior-surface- 
of-tongue side of a thermoelectric cooling element, and performing heat dissipation in that case. 
[0021] Moreover, since each thermoelectric cooling element is prepared in the 2nd example 
corresponding to each well, it is also possible to maintain different temperature conditions for 
every well by changing the sense and current value of a current which flow to each 
thermoelectric cooling element, respectively. 
[0022] 

[Effect of the Invention] According to this invention, by establishing the temperature control 
means which changes from a thermoelectric cooling element to the well which cultivates a 
microorganism etc., since the temperature environment of the sample in a well is controllable 
with a quick and sufficient precision, and there is also little energy expenditure and it ends, it is 
economical. Moreover, it is effective in the ability to change a temperature environment for 
every well. 



[Translation done.] 
♦ NOTICES * 

JPG and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of the 1st example of this invention. 
[Drawing 2 ] Drawing of longitudinal section of the 2nd example of this invention. 
[Drawing 3] The block diagram showing the configuration of the temperature control of this 
invention example. 

[Drawing 4] The flow chart which shows the temperature control procedure of this invention 
example. 

[Description of Notations] 

1 Slide Glass 

2 Well (Hollow) 

3 Cover Glass 

4 Microscope Transmitted Light Path 

5 Copper Plate (Heat--Conduction Plate) 

6 Thermoelectric Cooling Element 

7 Condensator 

8 Thermo Sensor 

9 Lid 

10 Sponge 

1 1 Sample Maintenance Box 

21 Microplate 

22 Well 

23 Temperature Control Plate 

24 Path for Microscope Transmitted Lights 

25 Heat-Conduction Plate (Copper Plate) 

26 Thermo Sensor 

27 Thermoelectric Cooling Element (Peltier Device) 

28 Refrigerant Circulation Tank 

29 Interconnecting Tube 

30 Controller (MPU) 

31 Control Unit 

32 DC Power Supply 

33 Refrigerant Circulation System 



[Translation done.] 
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